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ABSTRACT - - 

A method is expounded for r e l a t i v e  measurements of br ightnes6  

c o n t r a s t s  of r a d i o  emission from var ious  ref ions of t h e  l u n a r  disk by 
means of rad io te lescopee  of high r e so lu t ion .  Presented here are t h e  re- 
sults of measurements of "maria" and cont inenta l"  regions '  emiesion con- 

t ras t~,  i n  the 8 mm wave, completed w i t h  a PT-22 rad io le lescope  of t h e  

I n s t i t u t e  of Fhysics of t h e  USCR Academy of Sciences.  These measurements 

p o i n t  t o  a comparatively s m a l l  d i f fe rence  i n  the br ightness  temperature,  

t b a t  is 1.5 f 0.5% as an averaye f o r  a luna t ion .  The amplitude of con- 

t r a s t  p e r i o d i c a l  v a r i a t i o n s  does not exceed 3 percent .A conclueion is 
der ived  on t h e  c loseness  of c ' qa rac t e r i s t i c s  f o r  the  regions compared. 

The exceEE of n i & t  t e q e r a t u r e  of t h e  "maria1' su r f ace  i n  t h e  Mare Sere- 

n i t a t i s  reg ion ,  as corn'oared r r i t l i  t h e  corresponciiny temperature of cont i -  

n e n t a l  s u r i a c e  i n  t h e  dacrobolsco rerrion, is -8O. Tnis  is evidence of  
r l i f f ~ r e ~ ~ ~  ic piremeter I' = ( h ) c ) - ' / r  of these  r e r i o n s '  m a t e r 5 - a l  as 

being  - 25 percent  

* 
* * 

SETTING UP THE PROBLEM.- -- 1.- ---I 
The c r e a t i o n  of rad io te lescopes  of h i s h  r e so lv ing  power, t o  

which belongs t h e  rad io te lescope  PI!-22 of t h e  I n s t i t u t e  of Physics of 

t h e  USSR Academy of  Sciences [l], allows i n  p z r t i c u l a r  t he  i n v e s t i g a t i o n  

* O BADIOIZLUCHEIJII I Rk'ZLICiIIYAKH VXRXI'rTEGO POKBOVA "MORSKIKH" I 
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of t h e  two-dimensional d i s t r i b u t i o n  i f  r ad iob r igh tness  a l o q  t k e  l u n a r  

d i s k .  The f i r s t  s t a g e  of sucfi kind of i n v e s t i g a t i o n s ,  c a r r i e d  ou t  on t h e  

above-mentioned r ad io t e l e scope ,  provided "rad.ioimagesll of t h e  Moon i n  t h e  

8 mmwavelength c21 m d  i n  c e r t a i n  waves o f  t h e  cent imeter  band. c3, 41. 
ThePe i n v e F t i a a t i o n s  have allowed t o  r e l i a b l y  e s t a b l i s h  the pre- 

ser.ce of l a t i t u d e  d i s t r i b u t i o n  of br iqhtnese  temperature ,  condi t ioned by 

t 3 e  decrease  toward t h e  Po le s  of  br ightnese  temperature  caused by s o l a r  

r z d i a t i o n  and t o  set  u:! F l a w  of such decrease PrlalysiF of r a d i a l  d i s t r i b u -  

t i o n o f b r i g k t n e P a  tempersture  on the l u n a r  d i s k  a l loved  t h e  e s t ima te  of t h e  

l u n a r  mant le 's  d i e l e c t r i c  cons t an t ,  found t o  be c lose  t o  1.5. 
I n v e s t i g a t e d  a l s o  i n  a s e ,  i e s  of urzve1enq;ths w a s  t he  v a r i a t i o n  of b r igh t -  

nes s  temperature  of t he  c e n t r a l  p a r t  o i  t h e  l u n e r  d i s k  a s  a func t ion  of 
change of Loon's phases  

t h e  one-layer model 03  its mantle. 

[ 5 3 ,  miiich provided new proofs  of t h e  v a l i d i t y  o f  

The next  s t a z e  cons i s t ed  i n  i n v e s t i g a t i o n s  having f o r  o b j e c t  t o  
c l a r i f y  t h e  ques t ion  t o  what ex ten t  t h e  s e p a r a t e  r e  - ions on t h e  Moon d i f f e r  

by t ; ieir  yhyeica l  p roLder t i e s  and chemical or mineralorSical cozpos i t ion .  

I n  o r d e r  t o  r e so lve  t:,is ques t ion  it is Recespary t o  measure the  i n t e n s i t y  

of r a d i o  emis-cion of comparable rep;ions w i t h  t h e  h e l p  of a rad io te lescope  

o f  s u f f i c i e n t  r ezo lu t ion .  . . i t h  a sha rp  r ad iP t ion  p a t t e r n  o f  cy2' width 
t h e r e  may be only  ques t ion  of comparing the reg ions  on the  l u n a r  Eurface 

wi th  a -200 km diameter ,  t h a t  i r ,  c o n s i s t i n g  of s e p a r a t e  " m a r i a "  and 

"continentE". It should be noted i n  t h i s  connect ion,  t h a t  t h e  r e s u l t s  of 
obFerva t ions ,  conducted v i t h  d iacrans  o f  5 -t 7 angular  minutes C61, r e l a t e d  
t= ~ c . i s a i s 2  cf = c r ~ p r ~ f _ p  rletr-r i ls OE the I i i n r r  disk; i ,ncl i iding ewen 

l u n a r  c r a t e r s ,  m u s t  be approached w i t h  g r e a t  ca re fu lness .  
What kind. of informa i o n  can be obtained from observa t ion  of  r a d i o  

emission of  s e p t r a t e  reg ions  of the l u n a r  d i s k ?  

c73 >, As is w e l l  known ( s e e  for example, Tn((P,$, t )  - t h e  mean br ight -  

n e s s  temperature  of a s m a l l  region wi th  coord ine tes  V,$ at  t h e  moment of 
tize t ,  is expressed i n  t h e  followin? fasl?ion : 

Tn (cp, Q, t )  = 7'e + TI COS (Qt -- ~p - E) (1) 
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of brightne,cs te r i re rz ture  ; 

Ti(rp, 9 )  = [ ~ - - X ( Q ,  S)] x c l ~ ( T , , -  T , , ) v ( $ )  / ~ i + 2 6 ~ e ~ r ' + 2 @ c o s ~ f  

is t he  any l i tude  of the  f i r s t  harrconic of  '=r ightness  temperature 's  

va r i zb le  component. iiere T, and T, a r e  r eepec t ive ly  the  surface tern- 
ner;.ture,c a t  lunar midday and m i d n i F h t ,  l ( ( ( r , $ )  i F  t h e  radiowave r e f l e c t i o n  

f c c t o r ,  deternined i n  tke  senera1 c w e  by t"e d i e l e c t r i c  cons tan t  t and 

the depree of r o u q h n e ~ s  of the  sur fece  of t h e  emi t t i ng  l a y e r ,  6=&, . / lT  is 
ti.e r a t i o  0 :  t h e  pene t ra t ion  depth of an electromagnet ic  with a given 

l e n T t h ,  dependent upon t h e  e l e c t r i c a l  F rope r t i e s  of t h e  material, t o  t h e  

pene t r a t ion  depth of t h e  t h e r m a l  wave, dependent upon t h e  thermal para- 

meters o f  t h e  material. g = a r c t g [ 6 c o s f /  ( I + d c o s f ) i  is t h e  lag of t h e  first 
harmonic of b r igh tness  temperature r e l a t i v e  t o  i l luminance phase of t h e  

po in t  considered %=S2t--cp;r9 is t h e  angle  between the  d i r e c t i o n  of t h e  

v i s u a l  ray and t h e  normal t o  tne s u r f a c e  a t  observat ion p o i n t ,  with,  at 
t h e  same time msf = ~ ( E - i + c o s 2 q c o s 2 $ ) / e .  

The d i s t i n c t i o n  cetween t h e  p r o p e r t i e s  of two reg ions ,  f o r  example, 

t h e  "maria" and the  "cont inental"  must be genera l ly  speaking, manifest  
i n  t h e  d i f f e rence  i n  b r igh tness  temperatureE T,, and Tn. on account of 

s e v e r a l  causes  . 
Tirst o f  all t h e  temperatures a t  t h e  Eurface of t h e  Xoon at local 

l u n a r  midday and midnight may, genera l ly  speaking, reFu3.t d i f f e r e n t  in 
veriouP reg ions ,  

(degree of b l a c k n e s ~ ) .  i n  t h e  v i s i b l e  and i n f r a r e d  po r t ions  of t h e  spectrum, 
which  l e a d s  t o  d i f f e rences  i n  the s o l a r  r a d i a t i o n  absorbed by t h e  su r face  

and i n  t h e  cool ing  rate of t he  su r face  as a conseqnence of outward, space- 
bound r a d i a t i o n * .  

depending upon t;?e magnitudes o f  o p t i c a l  albedoes 

Measurements conducted i n  t h e  i n f r a r e d  band by M, N. Markov and 

V. L. Khokhlova C81, w h i l e  evidence of  excess  of b r igh tness  temperature 

of "maria" reg ions  over '?continental1?,  po in t  at the  same t i m e  t o  t h e  

smal lness  of t h e  e m i t t i n g  c a p a b i l i t y  o r  albedo d i f f e rence  of "maria" 
and ' lcontinentsts i n  t he  8 - 13p band c133 . As w a s  shown by t h e  recent  

The temperatures ,  s e t t l i n g  a t  midday and midnight on Moon's sur- 
face, depend a l s o  on the  i n t e n s i t y  of hea t  e x t r a c t i o n  at the  expense of 
material's conductance in depth . 
* For s i n p l i f i c a t i o n  we admit t h a t  hea t  t r a n s f e r  is absent a long t h e .  
s u r f r c e .  
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c a l c u l a t i o n s  by nro t ikov  and Shcbuko c93, 
y = (kpc)-'h*, aL ,eri.!i:?ing tiie hea t  balance,  rxerts p r a c t i c a l l y  e f f e c t  on ly  

0: t h e  n ign t  temperature of iioon's su r f ace  T, . The day t e q e r a i u r e  T, 
is n e a r l y  independent from v. 

tiie v a r i a t i o n  o f  the  parameter 

Fur ther ,  b r igh tness  ra2iotemperatures of comparable rerfions can 

d i f f e r  heczuse of d i f f e rences  i n  ti:e d i e l e c t r i c  cons tan t  and t h e  degree 

of rou-bness. F i n a l l y ,  the  d i f fe rence  i n  t're va lues  of amplitude and 

phase o f  the  vsria 'ele cor--p2ncnt of  b r i c3 tness  tercperature may be caused, 

bes ides  the  i n e i c a t e d  causes ,  hv the  d i l i e r e c c e  i -  e l e c t r i c  and thermal 

D F r F r n e t e r P  of tke emittin.. h - e r  i n  cor;para l e  rep ions ,  ded'ining t h e  va lue  

of t1:e nzra:-eter 6, 
The low value of t h e  e f f e c t i v e  d i e l e c t r i c  constant,  which 188 mea- 

f - ; r ed  by vpriour  met' ods d v r i x v  i n v e ~ t i g a t i o n s  of Yoon's nature1  r a d i o  

ey i sp ion ,  and t-le radar  i n v e s t i c a t i o n s  i n  the microw.ave band, cozple ted  

rece  . t l v  C l O l ,  provide tile bes i s  t o  ar,curre, t h r t  t h e  e n i t t i n g  c a p a b i l i t y  

of var ious  a r e a s  depar t s  very l i t t l e  from a v e x z e .  

Therefore ,  i f  nezsurenents had revealed d iscrepancies  i n  t h e  
bri,-:htness texpera ture  01 co+,ymrable re - ions ,  t h i s  should be evidence i n  
the  first p lace ,  of tile difyerence of n i r h t  teniperature on the  s u r f a c e  and 

of 0; d i f f e rences  i n  p a r m e t e r s  $ of the  upper mantle of t hese  reg ions ,  
whfch i n  i ts  t u r n  would spezk of c l i f ierence o f  its material. 

2. - kti-ilIO 341SSION OF SEFARATE REGIONS AED CHARACTERISTICS 

O F  TtiEIR NATERIAL 

hleasurements of r a 2 i o  e a i w i o n  of s e n e r s t e  reGiolis nay provide 

t h e  g r e a t e s t  information on the mPterial  of lunar mantle i n  the  case, 

mheE these  meaEurements have a charac te r  of abso lu t e  measurements, as a 

r e v u l t  of which one ma-; obta in  with g r e a t  p rec i s ion  t h e  values of br ight -  

nes s  t enpe ra tu res  of t h e  correFpocdin-: reg ions  as a funct ion of phase. 

Hal-ever, as  is w e l l  known (see,  fo r  example, [llj 1, such measurements 

r i t h  t h e  he lp  of sha rp ly  d i r ec t ed  antennss a re  r a t h e r  complicated. We 

s n a l l  show, t h a t  u t i l i z i n g  t h e  present ly  known d a t a  on t h e  m e a n  parameters 

of t h e  Moon and e f f e c t i n g  the  r e l a t i v e  measurements of antenne temperatures 

Here k is the  conductance, p is the  dens i ty  and c - t h e  hea t  capacity 8 

of t h e  mater ia l .  
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s u f f i c i e n t l y  r e l i a b l e  i n f o r n a t i o n  on the  v a r i e t y  of p r o p e r t i e s  of t h e s e  

r eg ions '  ma te r i a l .  
L e t  Tnfi(W, $1, t )  and Tft (w, $2. t i  be t h e  b r i g h t n e s s  temperatures  of 

two reg ions  of t h e  l u n a r  d i s k ,  averaged by t h e  main lobe  of a sharp ly-  

o r i e n t e d  or high-d i rec t iona l  ( p e n c i l  beam) antenna. To s i m p l i f y  t h e  

t ransformat ions  w e  s h a l l  assume t k a t  t he  rep ions  a r e  so s e l e c t e d ,  t h a t  

t h e i r  pelenographic long i tudes  'Q1 and 'Q2 coinc ide ,  1 3 i l e  the  l a t i t u d e s  

e r e  eoua l  i n  t h e i r  abso lu te  va lues  : 

a d m i t  t P z t  t h e  values  of t he  p ~ r a m e t e r s  6 , g  and T of t h e  correrponding 

r eq ions  may be repreren ted  i n  t F e  form 

i \ k i I  = 1$~1 = 9. "'e s h a l l  f u r t h e r  

where 6. 5 and T, a r e  the values  of t he  r e spec t ive  q u a t i t i e s  for a 
uniform model of t h e  Hoon, while t h e  d e f l e c t i m s  from t h e s e  va lues  A6, AE 
and AT,, a r e  s m a l l .  IIoreover, i n  correspondence with t h e  r e s u l t s  of  compu- 

t a t i o n s  of r e fe rence  work C91, we admit, t h a t  T , i .e.the temperature  of  

t h e  subsolar po in t  i n  reg ions  1 and 2 is i d e n t i c a l .  

Le t  us i n t roduce  the  denota t ions  

and 2,lco r e i e c t i n g  t L e  t e r m  conte in in-  t h e  products  of s m a l l  q u a n t i t i e s  

ATa,A6 a n d  Ai ,  we s h a l l  o':t- i n  fro;: ( 1 )  
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Heme 

There iore  , the  r e l a t i v e  d i f f e rence  of b r igh tness  temperatures  

of coapareble r e d o n s  m a y  be represented  i n  t n e  form of l i n e a r  conbina- 

t i o n  of small d i f i e r e n c e s  of n i ch t  temperature T, , of phase E and para- 

meter 6 s h i f t ,  while t ? e  c o e f f i c i e n t s  in ( 5 )  m i l l  be the  n u a n t i t i e s ,  de- 

t e r t z z e d  bjr t he  mea?  -;clues of t h e  correrncndin: p a r a s e t e r s .  Note, t k a t  

beceuse of  the  presence of c o e - f i c i e n t s  dependin? on t h e  rriean radiophase 

(b, tbe  r e l a t i v e  d i f f e rence  0 2  br ightness  teuFera tures  w i l l  no t  remain 

corn Gu&c t he  l u n a t i o n ,  but will be t h e  sum of p e r i o d i c a l  func t ions  

oi t.. : . ~ F + l l  phase Q : 

e sin 0 h w s 0  
- A6. u + b cos (1) 

F ( ( D ) = -  -- + c -!- d cos (I, “ + c + d cos 0 c + d cos Q) 

.“e s h a l l  see:,: i;ie t i r E t  t l : ree  7 o u r i e r  c o e f f i c i e n t s  of t h i p  func t ion  : 

It i s  ev iden t  t . 2 :  t ,711 t he re  cee x i c i e n t s  ape a l i n e a r  combination of 
the  q u a n t i t i e s  AT,,, .I$ an6 -16. 

The s e t  of vc,iues P(@i), obtai?ed as a re,cult of observa t ions  

d u r i n g  one o r  s e v e r a l  1u:iTtions ar  phases Oi, can be approximated by a 

c e r t a i n  p e r i o d i c a l  func t ion ,  f o r  example : 

G ( 0 )  =,4 fBcoscD+Csin@, (8)  

t h e  parameters  A,  R ,  C of vhich may be found by t h e  method of l e a s t  squares .  
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Comparison o f  t he  computations parameters P,,Fland F2, obtained from 

data on mean c h a r a c t e r i s t i c s  of lunar m a t e r i a l ,  w i t h  t h e  corresponding 

parameters A, B , C ,  obtained as a result o f  r e l a t i v e  observa t ions  of  radio- 

c o n t r a s t s ,  provides  a system of  l i n e a r  equat ions ,  the  s o l u t i o n  o f  which 

allowing t o  f i n d  t h e  d i f f e rences  AT,, A5 and AS. searched fo r .  Comparieon 

of the  value AE,, obtained by the  ind ica t ed  method, w i t h  t h e  values,  s t e m -  
minF from t h e  dependence of & on S , o b t z i n e d  in a one-layer model (11, 

may Eerve as an independent c r i t e r i o n  of a p T l i c a b i l i t y  of t h e  model u t i l i -  

zed. 
L e t  UP cons ider  now t h e  means of passing t o  brighkaess temperatures 

of i n t e r e s t  t o  u6, from d i r e c t l y  measurable antenna temperatures of conpa- 

r a b l e  r e ~ i o n s .  The l a t t e r  nay be w r i t t e n  i n  t he  form: 

H e r e  Tn is br ightness  t e a p e r a t m e  of t h e  Moon, averaged by t h e  v i s i b l e  disk; 

l - h n  and Pn are t he  s c a t t e r i n g  c o e f f i c i e n t s  of t h e  rad io te lescope  antenna 

i n  s o l i d  angles  beyond the  main lobe and wi th in  t h e  l i m i t s  of t h e  lunar d i s k  

r e  spe c t i v e l y  ; 

output  device ,  cor rec ted  f o r  absorpt ion i n  t h e  atmosphere, when br inging  

the  antenna on t h e  i nves t iga t ed  regions;  t h e  c o e f f i c i e n t  k - 
s i o n  m u l t i p l i e r  depending on apparatus  parameters. It is assumed t h a t  h does 

not vary  dur ing  t h e  t i m e  of a s i n g l e  sess ion .  

a r e  the  acc re t ions  of t h e  readings of radiometer 's  
5 9 2  

is t h e  comer-  

It may be shom t h a t  

- 
where T n = * / z ( T a , + T R , )  and T, may be computed f o r  any 0 and opera t ing  

wavelength c91. 
Admitting Sm and br remaining i n v a r i a b l e  during t h e  measurement 

cyc le ,  w e  may determine from the  r e s u l t s  of  measurement of  antenna tempera- 
t u r e  t h e  r e l a t i v e  v a r i a t i o n s  of br ightness  temperatures of comparable 

r eg ions ,  and then ,  us ing  the above-described method, determine t h e  v a r i a t i o n s  

AT,,AE and A6 searched fo r .  



I-?' i ? e  f i r s t  attel..pts t o  de t ec t  bri$tne,cs d i f f e r e n c e s  i n  r a d i o  emia- 

.cic)ns of s e a a r a t e  re;ions of t'e l u n z r  d i s k  were undertaken by u6 concur- 

rent117 p i t h  ?.. ?. Kislyaco-i E121 i n  lQ,l, i n  t b e  8 mm and 4 mm waves. 

E 5.r  method of pas- ines  of  t y r o  svnr?etr ic  reg ions  r e l a t i v e  t o  

l a t i t u d e  - " m P r i e "  and "cont inental"  - vere  conducted n e a r  t h e  redioquadra- 

tvres.  t h a t  is a t  Dkases 1 @ 1 ~ 2 / 2 .  A s m ~ l l  exce6s i n  b r igh tness  temperature  

of t h e  "maria" reyion by cozparilron r - i t ?  t h e  1 1 c m 5 n e n t a l " ,  c o n s t i t u t i n g  

(8  2 1 . 5 ) O R ,  was observed i n  both wavelengths. 

The i n v e s t i g a t i o n s  i n  8mmwaves were pursued i n  1963, with t h e  

method being improved. Two reg ions  were s e l e c t e d :  t hey  were s i t u a t e d  a t  
c l o s e r  101: : i tudes  and l a t i t u d e s ,  and er-ual i n  rsag;nitude . One o f  them, wzm 

c o n t i n e n t a l  ( 0 = + 22O, = - 220) i n  t h e  reg ion  of t h e  Sacrobosco crater, 
and t h e  o t h e r  one - "maria" ( 'Q = 18O, C y =  22') i n  the  reg ion  of Rare Sereni -  

t a t i s .  A t  tiEe of obeerva t ions ,  computations were conducted wj.th t h e  a i d  of 
a s p e c i a l  p l o t t i n g  board of o p t i c a l  guide s i g M  i n s t a l l a t i o n s ,  assuring 
t 3 e  a l t e r n a t e  o v e r l a y i n g  of the  e l e c t r i c a l  axis of  t h e  r ad io t e l e scope  

v i t h  each of t h e  reFiom s tud ied .  The c o r r e c t i o n  f o r  t h e  l i b r a t i o n  w a s  

ta!ren i n t o  account.  Thc observer  follorled t t e  v i s i b l e  l i n b  of  t h e  lunar 
diEk,  r e t a i n i n ?  i t  a t  tk-e r e t i c u l e ,  each time placed i n t o  t h e  c a l c u l a t e d  

poc i t i o , . .  i i r~rt  of ~ 1 1  :li-nr?ent tool: pl;ce of  e l e c t r i c a l  axis a long  

J l i o i t e r  eliiisr i o n .  Then e l t e r n e t e  recorCinrs  of emiErion from coEparable 

req-ion,c too: Flpce,  z l o n q s i d e  F i t ;  t r ia t  of t h e  etmoeghere at Moon's he igh t .  

TQ c o n t r o l  t::e constance of a p p l i f i c z t i o 3  i n  t h e  courge of  a s e s s i o n .  

cFl i5ret i .n-  siyzls r e r e  used, ni , ich were fed from a gas discharge  no i se  

cecerr t c r .  ?ha: r e l c  t i  e d i f f e rence  i n  br i -k tness  temperatures  , t h a t  ie 

-. 

I (l';,, - T, ) / (?I,,, + T,,  ) w a s  t hen  obtained from formula (lo), fn which - I 

2nd vere obtained by g raph ica l  averaging of record ings ,  conducted 

d c r i s g  time i n t e r v a l s  equal  t o  (20 A 3017, where C is t h e  time cons t an t  I 

I 
of t h e  output  f i l t e r  01 t h e  r a d o m e t e r ,  sild t h e  a u a n t i t i e s  T and f o r  
t h e  phrse '0, correcpon(:int: t o  observa t ion  t ime,  were taken according t o  [ 9 ] .  

The vr?lu;s 01 t h e  s c a t t e r i n z  c o e f f i c i e n t s  were obta ined  by t h e  

netk,od of measurements i n  t h e  nearer  zone c113 and for t h e  per iod  of  I I 
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measurements they cons t i t u t ed  : fr,, = 0.57 and fsn = 0.33. The measurements 

were conducted i n  t h e  course of 55 days of June, J u l y  and August 1963. 
Complementary measurements were conducted i n  February and March 1964. 
These r e s u l t s  are p l o t t e d  i n  F i g . l .  5 

I n  o rde r  t o  draw conclusions U 

on t h e  presence o r  absence of d i f f e -  4 

rences  i n  the  phys ica l  parane ters  of 0 

conparable regions,  t he  expression -4 

(5) w a s  concret ized f o r  t h e  condi- dl I I I I I I I i 

c21 t h e  following w a s  admi t ted :  

6 

2 

-2 

-6 

a /D &o 120 ia&w2w&a9JcoA. 

1 .(Fawp- Tn,, 1 I (T.,op +TJrm=) 
t i o n s  of measurements*. According t o  

- e = 1.5, 5 = 2 , E = 33", Tn = 407" 7" = 125" K ,  q ( ~ )  = I / C O ~  
For  V and of the  inves t iga t ed  reg ions  COB r' = 0.916. S u b s t i t u t i n g  t h e  

numerical o f  the mean values ,  and r ep lac ing  A5 by fts expression through 

A8 we s h a l l  ob ta in  : 

Ah (11) 
0.634 + 0.16 cos Q, 

F ( 0 )  = AT, 4- 228 - 46 COS CD 
0.375 COS <D - 0.008 sin Q, 

5 - c o s a  
S i n  CI, 

5 - cos@ 
A6 - 

Inasmuch as A$=2", t h e  last term a t t a i n s  0.8%. 
I n  correspondence w i t h  method descr ibed i n  paragraph 2, t h e  con- 

should be apTroximated by a func- junc t ion  of measured va lues  of  F (eL) 
t i o n  of t h e  type (8) and f u r t h e r ,  comparing t h e  c o e f f i c i e n t s  of t h e  func- 

t i o n  (8) w i t h  t h e  Four i e r  c o e f f i c i e n t s  of F (Q) ,  we would ob ta in  t h e  

d i f f e r e n c e 8  AT and A8 searched for. 
Upon s u b s t i t u t i o n  i n  t h e  expression f o r  the  c o e f f i c i e n t s  of t h e  

F o u r i e r  funct ion F (a) of t he  numerical va lues ,  t h e  corresponding equa- 

t i o n s ,  according t o  (111, w i l l  take the  form 

* I n  (51, t h e  co r rec t ion  f o r  Sun's l a t i t u d e  d i f f e rence  for t h e  comparable 
r eg ions  is not  taken i n t o  account. However, for t he  i n d i c a t e d  per iod of 
observa t ions  i t  d i d  no t  exceed 1.6', which l e a d s  t o  r e l a t i v e  v a r i a t i o n s  
of b r igh tness  temperatures not  exceeding 0.3%.The d i f f e rence  i n  longi tude  
would l e a d  t o  a d d i t i o n a l  Eh i f t  of phwes  by AEn = 2" = 3.5.W' rad. 
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The processing of r e s u l t s  by t h e  method of l e a s t  squares  ( see  
F i y .  1 has snom t h a t  t k e  mean value of t h e  c o e f f i c i e n t  A would be 

A = ( +1.5 2 0.5 1r2), t h a t  is, t h e  br ightness  temserature  o f  t he  

"maria1' region would be i n  all 1.5% higher  than i n  the  "cont inentalvt  

region as an average for a luna t ion  period. 

S o  f a r ,  t he  measurement p rec i s ion  allowed t o  provide only an es- 

t imate  o f  t h e  amplitude of func t ion ' s  F(@) harmonic term. The approxi- 
mation of coincidence of t h e  r e s u l t s  of measure3ents leads t o  t h e  corre- 

l a t i o n  )'k + fl<3.1;0-2. U t i l i z i n g  the  f i r s t  equation (121, w e  have 

AT, = 5.0 - 2.3 A& 

The s u b s t i t u t i o n  of  (17) i n t o  t h e  second eauat ion ( 1 2 )  leads t o  the  

i n e c u a l i t y  : 

[42(A6 + 0.1)2 + 2.9(A6 + 0.4)2]104 = Bz + < 9.104, (43) 

whence (A6 + 0.12)2 < 0.21 cr -0.58 < A6 < 0.34. CorreEpondingly , w e  have 

4.2" < ATH < 6.4'. ThereIore ,  the temperature d i f f e rence  on t h e  s u r f a c e  of  

coLcparable r e  ions is found t o  be wi th in  t h e  limits 8 + 1 3 O ,  with the 
"maria" region being h o t t e r  t h a n  the  l lcont inental t t  . Comparison of  t hese  

va lues  with t h e  r e s u l t s  of measurements i n  the  i n f r a r e d  [13,143 p ro t ide8  
t h e  bas i s  t o  accept  t h e  value 

correspondins  value is &= + 0.34. Thus, t he  parameters of comparable 

r e y i o n s  d i f f e r  by no more than  0.7 and a t  average value & =2 ,  they  
c o n s t i t u t e  Sl = 2.35 f o r  t h e  "maria" reyion and 8, = 1.65 f o r  t h e  

t lcont inenta l l t  reyion,  w i t h  t he  precisio:i of  de t e rn ina t ion  of  Ad for a 
g iven  ATH 
der ived  the re  from, t h a t  t h e  l t c o n t i n e n t d l t  region is pos,cibly somewhat 

more ''p0rou6~' than t h e  "maria". 

ATH = 4.2 2 2 O  as more r e l i a b l e .  The 

being 20.05. According t o  theory c71, a conclueion may be 

Therefore  t h e  observat ione a r e  evidence of comparatively small 
d i f f e r e p c e  i n  t h e  parameters 
f a c e s  of comparable reg ions ,  which p o i n t s  t o  the  r e l a t i v e  uniformity of 
t h e  material cons t i t u ing  the  upDer m a n t l e .  I f  t h e  l a t t e r  i s  t o  be a s c r i -  

bed t o  d i f f e r e n c e s  i n  t he  p rope r t i e s  of the  ma te r i a l  abut ing  t o  su r face ,  

8 ,  and a l s o  13 night  temr..eratures a t  sur- 
~ 
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then,  assuming 
U t i l i z i n g  the  r e s u l t s  of c a l c u l a t i o n s  of  r e f .  c91, we o b t a i n  the  va lues  

of t h e  parameter f o r  the  naterial .corresponding regions (at t h e  average 

value = 400): VI * 350, yz 'v 450, t h a t  is, the  r e l a t i v e  parameter d i f f e r e n -  

ces  are n e a r  25%. It is necessary t o  note  t h a t  t h e  r e s u l t s  of measure- 

ments, conducted by us i n  the  8mm wave, refer  to t he  layer s i t u a t e d  

above t h e  su r face  a t  t h e  depth nea r  15cm. 

ATH = hO, we ob ta in  T = 12S°K and TR = 121OK. H 1  2 . 

*f 

The conclusion on t h e  r e l a t i v e l y  s m a l l  d i f f e rence  i n  the  para- 

meter of " m a r i a "  and "cont inental11 reg ions  cas also r e c e n t l y  obta ined  

by M. 17. HarkDv and V. D. Khokhlova c131 . Such a r e s u l t  WZE obta ined  

accorbinz t o  data o f  i n f r a r e d  emission flux measuremente of the  dark sur- 
face  of the  Pioon. It was also shorn i n  E131 t h a t  t he  a lbedo of l lmaria l l  
end l lcont inentz l l l  regiona In the  8 - 1 3  )" band, probably d i f f e r  l i t t l e  
fro-; one another .  That i l c  why t h e  S in ton  assumption C141, 
t h a t  t h e  observed d iscrepancies  i n  b r igh tness  temperatures of t h e  i n f r a r e d  

emisEion of t he  i n d i c a t e d  regionr, are linked w i t h  t h e  d i f f e r e n c e  in the 
albedo,  are no t  corroborated, as is now seen. 

e s t ima t ing  

. 

Comparison of our  data wi th  those  of i n f r a r e d  measurements El31 
p o i n t s  t o  t h e  f a c t ,  t h a t  t he  d i f f e rence  i n  the  material's p r o p e r t i e e  doe6 . 

n o t  vary very much with depth, a t  l ea s t  i n  a layer o f  25CmthiCbe66.  
Therefore ,  t h e  f i r s t  r e s u l t s  of comparative i n ~ e s t i g a t i o n s  of t h e  

microwave emission of "maria" and "cont inental"  r e r i o n s  with t h e  a i d  of 
a rad io t e l e scope  of high resolvj.ng power po in t  t o  a probable analogy of 
t h e  upTer mantle of t hese  r eT ions .  Such conclusion cor robora tes  t h e  val i -  

d i t y  of cons ider ing  t h e  s u p e r f i c i a l  l a y e r  of  t h e  Moon a6 quasi uniform 
e lon?  t h e  sur face .  Subsequent measureaents, i n  p a r t i c u l a r  t hose  in wave- 

l e n g t h s  nea r  2cm, w i l l  a l l o w  t o  determine more accu ra t e ly  the  degree 

of inhomogeneity of t h e  sur face  l a y e r .  

The author6 a r e  q a t e f u l  t o  N.  F. I l ' y i n ,  A. N. Kozlov and V. G. 

Rutus ,  for t h e i r  he lp  dur ing  observa t ions  and s e t t i n p  up t h e  apparatue. 
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